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Electromyographic activity and bodily movement of fthe
massefer muscle were recorded in three pairs of human
subjects, where one member of each pair was systematically
presented with greater pay and each could reduce fthe value
of money received by the other. The number of biting
responses was as high or higher for the subject receiving
less money immediately after coin delivery, However, the
number of masseter contractions fof the subject receiving
more money remained higher at ofher t imes dur-ing the |

unequal pay conditions., NO responses of pay reduction
x

-

were emitted by any subject toward enother. AS repor%ed
previously, biting tendec to be highest early in‘fge
‘nter—coin delivery inferval, while bodily movements were
higher later in the interval, Tﬁese data are discussed in
conjunction with previous human and animal studies indica-
ting that human masseter contractions are a sensitive

measurs of environmental noxiousness.
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INTRCDUCT TON

The systematic study and measurement of human aggres-
sion has beasn generally l|imited fo observing afftacks
against inanimate objects or exper imenfers® confederates
(Buss, 1961; Ceen, Rakosky, and C-deal, 1968; Ceen and
Stonner, 1971; Harrell, 1873; Kelley and Hake, 1973; and
Ulrich and Favell, 1970). These studies have employed
"overt_aggressive’” responses, sSucn as, punching on a
cushion, disruptfion of play activity, or presumably
shock ing anotfher subject (confederate], vithin the
exper imental context, thess responses were defined as,
and assumed 10 be, aggressive. However; tne occurrence
of these responses in social experimental situations and
outside the laboratory have not been established,

Decent research has demonstrated that increases in

i)

the electromycgraphic activity of the temporal is and
masseter muscles of humans grovides a valid and sensitive
measure of environmental noxiousness and individual
aggressivify [Hutchinson znd Emley, 1973; rHufchinson and
Pierce, 1971; Pierce, 1971; Proni, 1973, and Sauer, 1971).
This MG activity meoasurss The intensity, duration and
frequency of biting responses [n numans (Alhgren and OGwall,
1970; Hutchinson and Fierce, 19711, " Temporalis EMG

activity incicates eccenfric biting, while massefer .ENG

1 REPRODUCIBILITY OF THE
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activify indicates both eccentric and concentric biting
{Hutchinson and Plerce, 1971), Adcitional evidence
supporting the relationship between environmental stimuli
and human biting responses has been demonstrated in
dental research.

In an aTTempf'?o determine the etiology of bruxism,
(the non.functional grinding of teeth) several researcheré
have assessed the effects of stress sifuations upon tem-
poralis and masseter activity (Perry, Lamie, Main, and
Teuscher, 1860; Ramf jerd and Ash, 188&; and Yemm, 1969a,
1969b, 1969c, 1972}, The studies by Yemm have shown
increased EMG activity during Inifial sessions of a
reaction-time fask (stressful experimental condition),
with subsequent decreases as the task difficulty lessened,

[n general, human temporalis and masseter EMGC activity
parallels animal biting responses, in that each shows
similar changes to the same major classess of antecedeﬁf
stimulation: the onset of intense or noxious s?imuiiiénd

the offsat of pleasant or positive reinforcing type

EEE I

9]

stimul i (Hutchinson, 1972]. ult tasks, the presen-
tation of loud noises, the increase of fixed-_ratio
requirements and extinction, the cessation of cigarette
smok ing, and the decrease of response-independent pay have
all produced increased biting responses in humans, Other
environmental variabies effsctin

particularly, fthe masseter muscle activity {which

REPRODUCIBILITY OF THE
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indicates both eccentric and concentric bifiné) still
need to be specified,

Previous researéh nas recorded attack responses
emitted from a number of animal species against other
organisms and inanimate objects (Hutchinson, 1972).

Such attack responses have been elicited from pigeons
against target birds, both alive and stuffed; and from
squirrel monkeys towards other animals and inanimate
objects (Azrin, Huichinson, and Hake, 1966: and Azrin;
Hutchinson, and Sallery, 1984), Proni (1973) observed
two human subjects exhibit overt_social acts indicative
of raggression™ and “hostility”, in conjunction with high
rates of massetfer contractions. These subjects emitted
verbal and physical behaviors, such as, swear ing at and
kicking @ coin dispenser when exposed fo a condition of
decreasing pay., Further corroboration of simuiftaneously

occurring "overt-aggressive" responsas and increassad

(93]

masseter EMG activity in humans needs to be established,
Fresumably, there should exist a direct correlation
between these fwo response classes,

As indicated above the removal of positive reinforc.
ing type stimuli increased the biting responses in humans,
Few studies have investigated the ecffects of these cond}_
tions upon human aggressive behavior in a sacial context

to date. Lindsley (1966) demonstrated that the systematic

non-reinforcement of one member of a tesk pair disrupted



"cooperative” behaviors ancd generated and maintainad
"compefifive" responses, Afthough differential rates of
pay are common in this society, fthere has not been suf.
ficient empirica! evidence presented to cetfermine the
effects this condition has on future social behaviors,
It has not been established if observing another person
receive more pay, is the seme or similar to the effect of
pay reduction. This information coulgd well further fhe
knowledge of antecedentustimuius causes of human aggres.
sion,

This study was created fo assess the effects of
unequal response-independent pay in pairs of human
sub jects who have continual visual ancg verbét contact.
Specifically, a condition of higher pay for cne indivi-
dual should cause increased masseter EAG activity and

"overt-aggressive” responses in the lower paid person,
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Sub jectTs

Six males, 20-23 years old were used as subjects,
Five were students at a nearby university. QOne was
discharged from military service and rece ived unemp loyment
compensation.

Each subject completed a medical history guestion-
naire and passed a physical examination given by the State
Hospital, Four of the subjects compieted and passed a
post-exper iment physical exam, At fhe beginning of fthe
exper iment none of the subjects were taking medication.
wae?er, during the last thirteen sessions 5-3 was taking
prescribed medication for an ear infection, Post-exper |-
ment interviews indicated that all subjects belijeved this
to be a test measuring physiological changes occurring

with experimental stimuli,
Apparatus

An industrial Accustics Company [1AC) Audiometric
testing room Model 402CTN, electrically grounded and air-
vented, was utilized as the subject festing gﬁamber. The
inside dimensions of the chamber were 132" long x 847 wide

x 787 high, There were ftwo doors, each with a window,

located at opposite ends of the chamber. A 233" high x
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294" long window was located in the middie of one side of
the chamber's length., A 24v high x 307 long x 12" deep
" wooden box was mounted on the outside of the chamber
surrounding the window, Two Panasonic Fanav iew fodel
WV400P T.V. cameras were housed insida this box to nrovide
continual closedacircuit T.v. contact with fhe sub jects
{see Fiqure 1), White noise of a 570D sounc level in the
audible range, generated from a Grason-Stadler xodel 901B
Noise Generator, was delivered into the ftesting chamber
and the chamber room, Temperature reacings were mon itored
from two Airguide indoor-outdoor thermometers, one for
each half of the chamber. Inside lighting was provided
by four 60 watt light bulbs enclosed along the window
wall.

A wooden table 42" wide x 84" long x 1 3/4" fthick was
mounted on fop of a 84" lJong x 31" high x 3/47 thick
‘plywood shezat in the center of the cnamder, The tabie top
was 32 3/4v from the floor, Two 81" long x 245" high x
%/87 thick plexiglass shests were cenfered anc ninged onto
the table Fop and locked in place into a 24" long x 45¥
high x 3/4" thick plywood sheet, A 22" high X 77" long
opening was cut out of fthe plywood which permitted visual
contact between the subjects,

A red, palm, push-button Ricroswifch 2Fh4 was cen-
Te}ed on the plexiglass sheat 42" from eifner end, and 127

from the fable top. Beneath the microswitch, mounted on



the table top, 32" from either end and 7%" from the
table's edge, was a 104" wide x 19" long aluminum panel
which served as a cover plate for a juncfion box secured
undernzath., Three K-D Company armored clearance Iights,
model #541-1305 with an amber, white, or rec¢ lens, were
centered at 54" on the panel, The whife light mounted 240
from the edge of the panel, signaled fhe presentation of
two nickels ($.10), The amber [ight mounted 94" from the
panel's edge, signaled fhe coin delivery value of ftwo
dimes {3.20). The red light, mounted 23" from the other
edge, signaled the coin delivery value of two quarters
(5.50). |

A 147 Jong x 102" wide x 27 3/4» high coin dispenser,
purchased from Hamilton Scale Company, was mounted on fop
of the table opposite the window wall, The coin dispenser
was 23" from Tﬁe end and 3" from the =2dge of the table,
Mounted and cenfered-on the 10%" side facing.fhe window
“was a coin cup 5%" up, and an intercom 203" up. A 10" x
14" junction box was secured to the table's bottom under-
neath the coin dispenser. (uarters, dimes, or nickels,
were dispensed into fthe coin cup. Electrical connections
were made through shielded cables Thaflenfered from the
window wall and housed in 1" channe] secured to the under-
side of Thé table.

The subjects were seated on metal, office desk chairs

with cushioned seafs and back rests, The chairs were



located at the center of the table facing the microswiich
and stimuius lights, within reach of the coin cup. A
Grass electrode board was mounted to the back of the chair
with the cable enferiné from the window wall, Each
chamber half was a mirror image of the other, The data
.were recorded on an eight channel Of fner Electronics, Inc;
Dynograph Type 504 using standard Offner Type 148 Ampli-
‘fiers and specially designed differential pre-amplifiers
of high sensitivity., Integrated pre-amplifiers were also
used, A CGrass Model EB524 elecirode panel was mounted on
the polygraph feeding the outfput of fthe electrode board in
the chamber to fhe polygraph, Six channels of fne po!yu
Qraph were used to record each subject?s masseter EMO,
‘integrated E#G, and the EMG of the prefered forearm. A
Seveﬁfh channe! recorded coin delivery presentafion. The
fwo event ~nens recorded the onset and duration of the
stimuius 1ight which indicated the high-value coin
delivery. The eighth channel of the polygraph was not in

use. An Esterline-Angus 20 pen event recorder was used 1o

record the onset and durafion of the fthree stimulus lights,

the coin deiivery value received, and the subjects’
:réSponses on the red push-button, A. JEC Building Block
logic sysi=m controlled the functions of fhe red push-
_buffoﬁ:micfoswitch, the stimulus ligats, and reinforcement
dé!ivery,. Tnis prégram_rack a[sd controllec, the Esterline-
Angus aﬁé polygraph event pens, Sedaco-couhfers Tabulafedl
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the total number of push-bution responRses, and the number

of high- and tow- value coin deliveries.
Procedure

The six subjects were grouped info three pairs. None
of fhe subjects had previously met their pariners. Only
one pair (3-1 and $-2) met and discussed fthe experimeﬁf 1
outside the laboratory. Each pair was tesfted daiiy‘at the
same time, Monday through Friday. Each testing consisted
of a thirty-minute session and thirty fo forty minutes of
sub ject prebarafion. The subjects were greesfed at fhe
Vdoor by the exper?menter and-escorfedlfo a waifting room
until their partner arrived., Each subject was requested
to sign a “Consent fo Experimental Procedﬁreﬁ form and fo
answer.a "Drug and Sleep Questionnaire®, Tnis latfer form

was a brief checklist of food and drug intake, and present

physical state,
The subjects were escorted to a preparation room and

seated on stools. The following insfructions were fhen

read:

"This is an experimenf to record various
physiological measures under several conditions,
Electrodes will be placed on parfs of your body,
These electrodes will be used ({showed and ex-
nlained wherel.

After the electrodes have been put in place,
you will be escorfed to a Testing chamber in the
other room, During the experimental session you
will receive money dispensed from a coin machine,
You, may keep all the coins you recetve. However,
this money will be counted at the end of fhe

. REPRODUCIBILITY OF THE.
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sessjon, and you must sign a receipt for it,

In addition, you will receive a 32,00 bonus

for each experimental session, Tnis bonus

will be paid at the completion of the entire

experiment, You will be allowed one excused

absence., ‘Any more will resuvlt in your fermi-

nation from the experiment, and you will not

receive the bonus, Each experimental session

will be conduycied at the same Time Monday

through Friday.

2o you have any questions?" ‘

If there were any questions the instructions were repeated,
After several days the subjects indicated that they under-
stood the procedure, and the insfructions were no longer
read, in addition, watches and jewelry were removed with
the explanation that they would interfere with the record-
ing equipment, The experimenter anc an assistant prepared
the subjects for the study. All areas where electrodes
were to be positioned ware cleansed with alcohol., During
preparation a Grass E535 silver cup electrode was filled
with electrode paste and apolied toc the tip of the nose
and secured using ftwo short pieces of surgical tape.
Grass £Z45 ear clip assemblies containing E43 flat silver
discs filled with elecirode cream w~srs tnzn attached to
each ear lobe, 1Two Crass E23 platinum alloy subdermal
electrodes were then inserted into the dermal layers over-
laying fhe massefer muscle, Electrode placerent was even
with the bottom of the ear and about 12" in front of it,
These electrode leads were secured to the chesk with two

pieces of surgical tepe. An elastiz bandage was then

placec around the head fo provide sirain relief for the
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electrodes, All the electrode leads were wrapped around
the elastic bandage and brought down under the bandage at
the back of the head. 7Two more subdermal electrodes were
inserted; ore in the vertex (the center of the ton of the
head}, and one about 3/4" ahove the occfpéfal lobe, These
were also wrapped around the elastic bandage and broughf‘.
out with the other eslectrode leads. This method of prepa-
ration was similar to that employed by Hutchinson and
Pierce (1971), Pierce (1971), and Proni (1973), and ",,.has
proven quite immune to movement artifacts and particuiarily
suitfable for active subjects (Pierce, 1971, p.12)1.7»

Two Beckman surface efactrodes were then filled with
electrode pasie and adhered with Beckman collars to the
inside of the subject's prefarad forearm. For all sub jects
this was the right arm, Llecirode placement variea
slightly for each subject, but was approximately two
inches from the wrist for one slecirode and three inches

rom tre elbow for the ofher, The siectroda leads were

iy

aiso secured to the forearm with a piece of surgical Tape,

The supnjects were then escorted 1o the testing
chamber by the assistant and the éxperimenfer. Each
subject was assigned to one side of the chamber for the
~duration of the study, Cnce seated, the electrodes were
plugged into the electrode board on the back of the chair,
The nose, the two ears, the vertex, and the occipital

electrodes ware connected as the reference eltectfrodes.

REPRODUCIBILITY OF THE
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The fwo massefer electrodes and fthe two forsarm el=zctrodes,
each, were connected in parallel to szparafe inputs, The
subjects sat, facing each other across the table with the
plexiglass partition, The following instructions were

then read:

"In front of you ares three lights tpointing
to them). Fach !ighf repressnts a value of
money which you will receive., Tne money will
be dispensed into this cup (painting to fhe
coin cup dispenser).

This button controis the lights and money
of your partner (pointing fo the red palm-
microswitchl. By pressing it when the tights
are on you can controf fhe values of money
which your partner receives, Can you reach
the button?

if there should be some esmesrgency, or if
you have to leave the chamber for any rsason,
push this button con the intercom (pointing)

and you will be able to talk fo me. Reach fore-
ward and try to fouch the butten,

The session will vary in lengtnh, but a noise
will be on during the entire session and will
go off when the session ends, . nere will alsa
be a period of a few minutes before and after
the session during which 1 will se calibrating

the equipment,
Do you have any guesiions?"

[f thers were any questions, the insfructions were
repeated., No other explanafions wers civen, Again, after
several days the reading of tnese instructions was discon-
tinued. For Subjects Five and Six fhe instructions con- ’
cerning the re=< push-buftfon were deleteac,

The chamber doors wars then closad, The experimenter
racorded¢ fthe inside and ouiside temperatures. Chambder
temperatures ranged from &8° to 78%, The closed circult

T.v.'s, intercoms, and tape recorder were all turned on,

REPRODUCIBILITY.-OF THE
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The polygraph was furned on and a calibration series run,
This consisted of a series of calibration pulses from the
_electrode board ranging from Do to 5D0;xv.l Ad jusiments
were made at this time if the calfbrafion orocedure showed
any change from a standard., The inpuf from the subjects
was fhen fed io the polygraph. within several minutes fhef
session was initiated, ‘ndicated by white noise del ivered
‘into the chamber., Every fwo minutes and fifty seconds one
of the three stimulus lights would come Of for ten seconds,
and terminaie with a coin delivery. Each subject could
readily observe fhe stimulus {ights of his parfner. Verbal
interaction was freely al lowed, although the white noise
tended to elevate the subjec?é' normal conversation level.
Af fer the tentn coin deiivery the session ended, This was
indicated by the termination of fthe white noise. Anoiher
cal ibration series was run and the temperafures were again
recorded. I was explained fo the sub jects that the
assistant would not be available after tne sess}onlfo
sssist in disconnecting the elecirodes. Therefore, one
subject at a fime was led from the chamber to the prepara-
tion room. The electrodes were disconnected and the money
which the subject received was counted, The sub ject then

' signed a woa lease from Experimenfal Frocedure® form and a
receipt for the money. The subject was escoried from the
laboratory., The experimenier fthen returned to the chamber .

for fthe par tner., This procedure proved sufficient in

REPRODUCIBILITY OF THE .
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fMEhimfzing subject contact after each session,

Chahges in the amount of monay which each subject
received were varijed depending upon the incdividual's
response rates and behav jor stability, itio changes were

 ?nfroduced on Nondays, The sequence of exper imental
conditions and coin values received for al! subjects jis°
listed in Tasie 1. The rad push_buffon‘microswifch was
‘operafive under all conditions for Subjects One and Two,
" and Three and Four., For Subjects Five and Six the push-
button was opérafive oniy for the subject receiving the
lesser coin value during unequal pay conditions, ‘hen
Operative, the red push-bufton functioned as Fo!ldws:
if either subject responded on his button during the ten

second signaled coin deljvery interval, his parfner’s
high-coin value stimulus Pignt terminated, The low~coin
value stirv|yus l'ight would then turn on for the remainder

of the ten seconds followad by tow-wvalue coin déiivery,

Data Analvsis

To convert the analogue massater £i5 data to a
digital format, a 50 pr peak-to-peak criferion was used,
i.8,, any masseter EnG deflection notec on the pon-
integratec masseter Eps channel that exceeded the deflec.
tion-caused by the 50 mv calibration pulse at the begin-

ning of each record was counted as g criterion FESDGDSE,‘

The SOﬁmv level was chosen beqause it was above normai

14
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system artifacts but was below most bursts of masseter ENG
activity. RMovement artifacts were eliminated by utilizing
@ minimum frequency of 10 CPS. This frequency was chosen
because most movemsnt artifacts generated & substantially
lower frequency and the masse=ter EMG integrated channel
tended fo ignore low frequency criteria, Some Jjudgement
was exercised for those instances where movement and
masseter EMG activity were concurrent, |n recording the
number of masseter EMG bursts in a close series of bursts
it was required that the amplitude of the massefer ENG
signal drop.befow 50 v for the activity to be recorded as
‘a new burst., The data anaiysi§ was identical fo that
employed by Proni {(1973). The forearm EMG activity
assisted in discriminating movement from masseter contrac-
tions on the masseter EMG chaﬁnel. However, since push- |
Buffon reasponsas were minimal for all suéjecfs, this EMG
activity was not completely analyzed.

All masseter EMG criterion responses were classified
és eifhér "movements®, "social interactions”, or masseter
confractions, "Wovements® includédd gross physical move-
ments, yawns, swallows, coughs, or other subject noises,
such as, whistling, "Social interactions* included those
subject behaviors which involved talking, émiiing, or
laughing, Each of these activities were readily identifisd
by the visual monitoring of the subjects. Al! events which
o;curred\in the chamber were recorded directly on the

UCIBILITY OF THE
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Polygraph record. Any criterion masseter EMG activity

not identified in the above categories was recorded as

@ masseter contraction,

16



There was a definite increase in the number of
masseter contractions for the three subjscis when first

receiving greater pay, Figures 2, 3, and 4 illustirate

this effect, One of the subjects who remained at fthe

same pay also showed increased massefer contraciions,

The absolute number of massetfer confractions varied for
each subject, Those first receiving more money reached

max imum levels of &1, 68, aﬁd 226 masseter confractions

per session for $-2, S-4, and 5-6 respectively., Those
maintained at the same pay had maximum levels of 53, 2¢

and 72 masseter contractions for 5-1, 5-3 and 5-5 !
respectively, during the unegual pay condifiocns., The Two
subjects (5-3 and 5-5) who were recipients of greater pay
under tne final reversal condition showed no elevaticn in

-

massefer contractions during those sessions, nhowever,

An inverse relatiosnship beftween masseter contractions
and boZily movements was observed for {fwo high-pay subjecis
(5-2 and 5-6]. Increasad masseter contraciions corres-

ponded with decreased movements, This relationship was

[ A

rnot obssrved with the third high-pay subject (5-4), S-4

wias [reqguantly obzerved engeging in behaviors which may

ne |abeled as exercises, These included “shaking™ and
Flasping™ his arms; kicking his feei into the air;
V7 REP
RODUC
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rhythmic breathing; and isometrics, MNo other subjecT
displaysd these behaviors,

One sessian for each pair was chosen for a closer

93]

examination of fthe distribution of masseter conjracfions
and movements within the inter-coin interval, These
sessions, arbitrarily seiected, ware representative of ihe
observed response differences during 2 sassion 0 the
first group of sessions with unequal pay conditions,
Sessions used were: Mumber 10 for Subjects One and Two;
Number & for Subjects Three and Four; and, Humber 12 for
Subjects Five and Six, The disiributions of responses s
graphed in Figures 5, 5, anc¢ 7,

High-pay subjecis (5-2, 5-4, and $-6) displayed &
steady rate of massefer contractions throughout the entire
inter_stimulus inferval, Conversely, lcw-pay su acts
{5-1, 3-3, and 5-5} showed increased masseter confractions
immediately after coin delivery and/or approaching ifhe
next celivery, but relatively litfle biting during fhe
‘ntermesiate porfions of the inferval.
ences in total massejer coniractiions natween nigh- and
low- pay subjects seen in session averages did noi

on closer examinafion of the period immediately prior fo

coin delivery, The amount of masse

to coin calivary for two low-pay subjects (3-1 and 3.5}
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All high-pay subjects (5-2, 5-4, and 5-6} showed
some movement ten to twenty seconds before coin celivery.

deo be of

Sovements and messeter confraciions tenced To be oul
phase during tne inter-stimulus interval for 5-2 and 5-0.
Four subjects (5-1, S-4, 5-3, and 5-6) showed movement
following coin delivery.

As a further check on the immediate effecfs of fhe
unequal pay condition, the first such session was examined,
The number of massefer contraciions and movements occureing
during each three minute interval preceding coin delivery
is plotted in Figures 8, 9, and 10, MNo clear effects are
yet observable in Subjects One and Two, Conversely, fthe
effect of unequal coin delivery is already evident for

Subjects Five and Six, Of sven gre ater interest is the

8
m

temporary, out definife increase and greater display of
biting in the lower-pay Subject Thrae, nof discernible by

session sumber 2. Thus, fhe low-pay condition did produce

locally (immediately after fhe eveni) =z iemporary, but

L
TS,

—t

! sraater bifing in fhe low-pay sudjec

-
[0]
A
1.)
~

n masseter contractiions,

—
]

ubject Six showed an increase

W
[

and a subsequent decrease in movemenis
The push-button responses failad fo occur credictaoty,

All cubjects initially u
cere emitiad only during the firs
s eandom times, 5-5 used the push-button fthree Fimes
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during fthe unequal pay condition wnich sresented 5.6 with

one low-coin value each Tim2.

[
| ]

verbal behavior and srysical rasponses, wnich may be
indicative of raggressiviiy™ oF nnostitity", were recorded.
Some of the incidents 2ar {isted in Figure 11. Low-pay

ter ahoul receiving

-
D
3

sub jects commented to the experim

more pay. 1wo of the low-pay subjects (5-1 and S$-31
talked about quiiting and ending the exper iment. 5-1 was
observed twisting the cush-button during the siimulus-
intervals. Three subjects (5-3, 5.4, and 5-01 hit and/or
kicked the coin dispenser‘severa[ tirmes, For S-4, this
response occurred when fhe coin cispenser jammed dur ing
three d¢ifferent cessions. For -3 amd 5-6 this response -
was not retated to any anTecedenT_stémuius,'such as, a
jammed c¢ispenser. s.3 hid a pook In ~is shos and read
during several sessions, even though it was explicilty
explained Thaf they were not fo resac Zuring fhe session.
in posf—experimenT intorviews, subjects Twe and 3ix
expressed wsffruistict statemenis, 5_2 indicated Tnat
quit the exper iment first, to enable nis lower paid
parfner, 3-1, to receive fhe bonus, =g stated fthat this
woulc even out the amouni of money 2a&Ch received. 3-6

. L . o - [ feg s & E e =
Jad 1o recelive mora MORGY, UU That

P

stafed that he was

o
4

-+
o
A

falt nwoagt tha

_,_
-t
©
o
1tH]
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Taole 1

Experimental conditions and coin valuas reca2ived 70r 2ach

subject, The low-coin value occurred only (f a push.
button resgonse occurred,
Session Cxoerimantal Condition Coin falues Haczived
ioote HE Lo
5.1 3.2
1 S~ 202102 3.2 2027102 3 7 3 7
2 some = 1 ] 2
3 same 3 2 a z
4 same 10 2 10 0
5} S-1 20¢/10¢; S-2 50¢/20¢ 9 i 9 1
613 . samea 10 Q 10 O
2.3 5.4
1 S-3 202/10¢; 5-4 202/10¢ 4 &
2 same 2 o
3 sama 10 10
4 same 10 10
5 =3 20¢/10¢; 5-4 50s/20:2 10 Q
5-.11 sama 10 10

COOOOOoOOOLOO =M,
—
DO0O0OCO00-200O=— N

12-22 5-3 20¢/7104; 54 20:/10¢ 1
23.27 5=3 202/10¢; 3-4 30:/10¢ 10 10
28-31 5-3 202/10¢; 5-4 20:/10¢ 10 10
32-35 S=3 20¢/10Q¢; 3$S-4 50¢/202 2 O
35-44 S5-3 20¢/10¢; 5~4 20:/10z 10 10
4551 5-3 BO02/20%; 5.4 20:/10¢2 i0 10
5-5 5.6
1-8 -3 10¢/non2; 3.5 10+/nona 1o o 10 8]
2 5.5 10z2/none; 36 50¢/10¢ 10 0 7 3
10-11 same 10 0 10 O
12 Samne 102 O @ 1
1299 Sare 10 2 10 8]
20 S ame 0 2 3 1
21-23 Sama 10 J 10 ]
24 Sama 10 o @ 1
2529 same 1 ) 0 a
3 G2 S0/ G 3.2 10/ nore o 1 10 C
3133 Same 10 2 10 Q

e e =
S e T

-
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Total number of masseter contractions and movements per

=

cession for Subjects Three and Four as a function of equal
and unequal pay. The data incllides responses occurring
for one minuie beyond the last coin delivery, HNote: The

coin dispenser jammed for 5-3 during sessions 46 and 47/, e

and for S-4 during sessions 40, 44, and 46,
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Total number of masseter contractions and movements per

session for Subjects Five and Six as a function of equal

and unaqual pay. The dafa includes responses occurring
%or one minute beyond the last coin delivery, The fotal
responses for Session 22 are based upon an average number
of responses per minufe, due o a proasram failure during
the last ten minutes of the session, iote: The coin

dispenser jammed for 5-6 during sessions 19 and 29,
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Total number of masseter contracfions and movements during
sach three minufe interval of session 5 for Subjects One
and Two. Coins were delivered at the end of each three

minute Interval,
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Figure 11

verbal statemenis and physical responses emittec by the
subjects at various sessicns, Asterisk denotes behaviors:

which occurred ouiside the chamber,

Comments and Zehaviors

o
[p]
93}
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2

4 3=-2: Jamand a raise,
5-1: <Zhange machins to dimes and cuarters,
& S=1: Anofther 32,00 cay, :
S-2Z: You can't do anyining with fhe
Guarters but soenI Them,
7 S5-1: is going to be a bum exgeriment;
woulc thay find znother nerson f |

5? Guit or are you {inished atsa?

N& g . :
Q;é? S5-1: growled™ and "rissed” at nis amber
O stimulus light

i§Z§? 10 5-2: kicked the coin Zispanser
A3 - - X .
& 13 S=1: ftfalked 3-2 into guitting fhe exneri-
50 that 5-1 could get the bonus

smoked marit juanz during the session

&g
i
B

1

QA - . .
Q 24 5-3: asked sxperimsnter if h2 would

receives 35,00%

28 5=3: commentad that hz would like o
change sides with So4%

S . , . . .

1 S-3 read a 200K hidoen in ~is shos

32 o=41  Commented thal ftre way fo get quarters
was o To come to itz session highw

58 5-3: kicked coin disnsansar

40 5-4 yellzd at coin <isz2nser and hit and
Kickad it

S=5 kickad coin disnzrsar

44 5-4 T and kicked trz coin Jissenser

46 5.4 ricrnad coin dissarzer 2nc trisd fo
pick the lock

g S-5:

13 S~

15 5=
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51 5CUSE 1O

The results of this exper iment indicate that initial
higher pay for one member of a pair of sub jects is
aversive for both individuals, but that for these condi-
tions, novert-aggressive” responses were relatively minor.

subjects receiving less money showed greater, but
less sustained, biting react fons. Contréry fo expecta-
}ions, the number of masseter confracfions'for the
subjects inifially receiving greafer pay increased, and
were mainfained over longer périods. For these same
sub jects, the bocily movements did not increase., This
cffect was disparate from oravious research where a
dramat ic decrease in masseter contractions and a subse-

quent increase in movements sccurred in a shift to a

;
T

condition of high pay from one involving lower pay (Proni,
1973). Pront (1973) gemonstrated tne ex istence of an
inverse relationship befween response~independenf pay and
massefar cantractions ang a3 Airect ratation betwesen move-
ments and pay (n indivicdually fested subjects.

The distripution of masseter contractions for low-
pay subjects seen here, was simitar fo a cattern previ-
ously observed with other numans recaiving experimentally
jonered rates of pay (Proni, 1973). vasseter contractions

increased subsequent fo anc or for to coin delivery, with

2 REPRODUCIBILITY 'OF THE
ORIGINAL PAGE IS POOR
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a noticeable decline during the middle of fhe interval,
The similarity between this patfern and that observed by
Proni (1973), and one described by Hutchinson and Emley
{1972} with the distribution of bitfing responses in experi-
ments on non-contingent shock using monkeys, indicates
the aversiveness of observing another individual receive
more money.

The apparent inhibition of the wovert-aggressive"
response of pay-reduction among low-pay sub jects may have
been due o the experimental design which permitted both
indjviduals the opportunify to reduce their partner's.
pay. Cther reéearch has shown that the possibility of
cffective counter-aggression will generally inhibit an
attack response (Azrin, ef. al., 196C). wWhen the threat
of counter-attack exists, animals frequenfly tend to
engage in display rather tnan contact behaviors, These
observat ions have been macde in both experiménfal and

natural environments. However, other socrial and environ-

mental variables may have been operafive. i/hen "retali-
ation" was not possible, as with the third pair, this
wovert-aggressive" response still did nof increase, The

impor tance of reinforcement was suggested in the subjects?
verbal stafements to the effect that they feltf they had
wno reason to reduca their partner*s pay". It may be

tr.at some human novert-aggressive" responses will be

emitted only if currently or previously reinforced,

REPRODUCIBILITY OF Tﬁl
ORIGINAL PAGE IS POOR



The finding that high-pay subjects displayed greater
biting throughout the experiment and cduring the inter-
coin interval (particularly agproachinz coin delivery)
suggests that such conditions are in some manner aversive
to these individuals,

No definite conclusions can be stated regarding the
similarity between the effects of pay reduction and the
effects of observing another receive higher pay. The
increased biting responses of the low-pay subjects may
indicate aggressivity. Although, this conciusion is
tenative since "overi-aggressive® responses did not occur.

The results do suggest that a condition of unequal
response-independent pay in pairs of subjects who have
visual and verbal contact creates zn aversive. environment
for both members; and that rmasseter EXC zeotivity provided
a sensitive measure of this noxious 2nvironrantal condi-

tion,

23
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